RNA aptamers specific for bovine thrombin.
Bovine thrombin is widely used in clinical wound healing after surgery. There is 85% homology between bovine thrombin and human thrombin, so most antibodies against bovine thrombin cross-react with human thrombin. Rare antibodies against bovine thrombin but not cross-reacting with human thrombin have been reported. RNA ligands (aptamers) have been used to bind to target molecules with sometimes higher specificity than antibodies. Here we report the isolation of aptamers specific for bovine thrombin by systematic evolution of ligands by exponential enrichment (SELEX) from an RNA pool containing a 25-nucleotide randomized region. After seven rounds of selection, two aptamers specific for bovine thrombin were identified with a K(d) of 164 and 240 nM, respectively. Significantly, these aptamers do not bind to human thrombin. Secondary structure prediction revealed potential stem-loop structures for these RNAs. Both RNA aptamers inhibit only bovine thrombin-catalyzed fibrin clot formation in vitro. Competition assay results suggested that the RNA aptamers might bind to the electropositive domain of bovine thrombin, that is, heparin-binding site, instead of fibrinogen-recognition exosite. The resulting bovine-specific thrombin inhibitor might be used in some clinical applications when bovine thrombin activity needs to be contained or in research where human and bovine thrombin need to be distinguished.